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A SEARCH FOR THE A~ WAVE-FUNCTION COMPONENT
IN LIGHT NUCLEI
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We have studied the (#*, #%p) reactions on ‘H, *lla, *Li, and Ld &b incldent
snnrgy 500 MaV (n quasisfren kinematius. A algnature atiribnitable to pre-axisting
A coraponents of the ground state wave tlunction is nbearved,

Meosonu modeln of nuclear hinding prediet both exeoss plons and excited
nuctoons in auclear matier! Renults from o new method of measuting the &
component of the nuclear wave function using the pion double charge exchanyge
(DCX) renction (x*,x ) nra eepocted in this papaer.

If the nucleun contuine only nucleons, two lke-charge nucleona must par.
ticipata in the DCX process. If the auclear wave function contuine n A, the
(7', %) procews can veeur lu » vingle siep. Reesmt jurosureneniy on n tange
of nuelei have yluldml ovidence for thin sffect? T the current work we linve
axtendsd these grudiew to W, ‘He, *Li, and 1.

The expsriment waa performed waing & K00 MoV ben at the Clinton P
Antdorson Meson Phynien Facllity Pioos from (a4 e+ p), NCX, aned (n# 0=,
DCX | tenctinnn wees olserved at an angis of K% ju coincidenes with protims at
5% uning, two magnetic spastrometers, in the kinsmntiea of free sp aeatiering
‘The s of the pion nod proton eneegion win required (o exeeed 400 MoV

An omtinnts of the probahility fae pre sxiting A's <an he obtnined from Che
dntn by integrnting the ceosn seetions nnd formog vhe tatio B apex/oney
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Uable 1: Moasurad cross section ratios and exiracted values of /.

[Tatgat | oocx/oNex | Pa- IS
(x10%) (% (%)
" 8.9(6) 1.72(12) | 8.44(24)

‘e | 0.90018) | 0.26(5) | 1.04(20)
‘Li | 067013) | 0.20(4) | 0.73(18)
"Li 54(5 | 1.88(16) [ 4.22(10

where Fa in the aum of the probabilities for all A chargo sates, Na. /Ny in
the fenction of A='s, Z and A wre the proton and nucleon numbara, and ks nnd
by chiractorize the morentuim spraads of the A's and nucleona. We have uasd
measured branching ratios? for N*(1520) = 4N and N*(1530) — w+4-A(1234)
to estimate the cross-section ratio, and have taken by = 200 MeV/e and
ha = 400 MeV/e, the peak of the momentum distribution predicted for the
calenlatad pion axcess! The eatios of A charge statos have heen ohtained by
generalising ueghiments given in® to give:

Na- 3 Z 22-1H\"" )
m—=x(l+wm+m) ' (7
where N is the unutton numlber of the nucleus. The measieed crom section
ration and renulting A probabilitien are given in Tahle 1

The &= probability in 'I1 la found to agrea roughly wivh theorstical
expectations® Morcovar, the &~ probabilitios in the light self-conjugate nuclei
are appeoximately an oedee of magnitude snaller than those in the Twl/2
miclei. ‘This in presumably because only core.excited two particle configura.
tions or AA excitatione can contribute to the A probabilitios for neutron paies
conpled to Js0 within tha s-shell.

‘Thin work Lias heen supported in part by the 1.8, Department of Faerg) .
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